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skiold’s list, will be a boon to students, especially 
in conjunction with the comparative table of maps 
in other known copies—one in the collection of 
the Royal Geographical Society—lately supplied 
by Dr. Wieder, of Amsterdam. Other additions 
are the rare first edition of Ortelius, and six 
further editions of Mercator. The most complete 
of the latter (1639), of which a copy was lately 
acquired by the Royal Geographical Society, is 
not, however, to be found, any more than in our 
own national collection. We still miss a much- 
needed guide to the arrangement in the form of 
page-headings. 

Lord Kitchener and his Work in Palestine. By 
Dr. Samuel Daiches. Pp. 88. (London : Luzac 
and Co., 1915.) Price 2s. 6 d. net. 

This lecture will serve admirably to acquaint the 
general reader with a little-known aspect of Lord 
Kitchener’s great capacity. His Palestine ex¬ 
ploration work falls in the years 1874 to 1878, and 
the success which attended it revealed him as a 
successful surveyor, a scientific observer, and a 
writer of convincing and trustworthy reports. 
The book provides an interesting and instructive 
account of his contributions to our knowledge of 
the geography, geology, and natural history of 
Palestine. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Manganese-Ore Requirements of Germany. 

Prof. Carpenter, in his article on “ Munition 
Metals” in Nature of July 15, gives estimates of the 
resources of the enemy countries in the metals required 
for war purposes. This information will doubtless 
prove of great value, especially to those whose duty 
it is to study the weak points in the armour of our 
enemies and to devise methods of accentuating those 
weaknesses; it is consequently desirable that the in¬ 
formation so gathered together should be as accurate 
as possible. In summing up, Prof. Carpenter states 
that the enemy countries can certainly produce five 
out of the ten metals considered, without having 
recourse to imports, these five being iron, manganese, 
chromium, zinc, lead; whilst he regards it as doubtful 
whether they can produce from domestic sources suffi¬ 
cient of the remaining five metals—nickel, copper, 
aluminium, tin, and antimony. 

In the course of a lecture delivered in Calcutta 
recently I had occasion to review the situation as 
regards manganese-ore, and arrived at the conclusion 
that the internal resources of the enemy countries in 
manganese-ore were inadequate to supply more than 
a small proportion of the internal requirements; so 
that in my opinion manganese should be transferred 
to the second group of metals noticed by Prof, Car¬ 
penter. Consequently it seems that a short review of 
the facts of the case will not be out of place. 

In the following table are collected statistics stated 
in metric tons of the steel production of the world, of 
Germany, and of Austria-Hungary, the manganese-ore 
production of the world, and the manganese-ore 
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secured by Germany, and by Austria-Hungary, for 
each of the eight years 1906 to 1913 :— 


(In Metric Tons.) 


Year 

The World 

Germany 

Austria-Hungary 

Steel pro- ; 

duction, in i 

millions of [ 

tons 

Manganese 

ore produc* 

tion, in 

thousands 

of tons j 

Steel pro¬ 

duction, in 
millions of 

tons 

Manganese 

ore secured, 

in thousands 

of tons 

Steel pro¬ 

duction, in 
millions of 

tons 

Manganese j 

ore secured, 

in thousands 

of tons 

1906 

49 64 

4,932 8 

it *14 

328-6 

1‘20 

57*4 

*9°7 

51*27 

2.334*9 

12*06 

389-7 

1*20 

96*8 

1908 

44'36 

r.353'6 

10-48 

33 i '8 

2*03 

63-1 

1909 

53*5° 

1.576-5 

12*05 

379 9 

1 97 

79*9 

1910 

58-66 

1.835-4 

13*70 

483-3 

2*19 

9 2 '7 

1911 

58-27 

1,5*6*7 

15*02 

4n*i 

236 

112*5 

1912 

72*7 

1,649-8 

17-87 

5*5'3 

2 79 

89-7 

1913 

75*8 

2,426*0 

19*29 

671*0 

2*68 

96 7 

Totals 

464-2 

14,625-7 

111*61 

3,510-7 

16*42 

688-8 


3-15 tons 

of man- 

Vi.5 tons 

of man- 

4*20 tons 

of man- 


ganese 

ore per 

ganese 

ore per 

ganese 

ore per 


100 tons of steel. 

100 tons of steel. 

100 tons of steel. 


A ote .—These figures are based on statistics given in the “ Mineral 
Industry.” [See also “ Records, Geolog. Survey, India,” xlvi. pp. 144 
145,(1915)]. The German “ Manganese*ore secured ” is the excess of im¬ 
ports over exports, the German *‘ Manganese-ore ” being excluded as 
referring mainly to mangamferous iron ore, which is excluded from this 
table. The Austrian Manganese-ore secured ” is the excess of production 
plus imports over exports. 

From this we see that the German steel industry 
has shown a remarkable expansion, and that conse¬ 
quently in order to estimate the German requirements 
we should use only the most recent statistics. In the 
three years igu to 1913 Germany produced an annua! 
average of 17-4 million tons of steel, and secured 
possession of an annual average of 622,400 tons of 
manganese-ore, of which 532,500 tons were imported 
chiefly from Russia and India, and the balance of 
about 90,000 tons (consisting, by the way, not of high- 
grade manganese-ore, like the imported material, but 
of manganiferous iron-ore) was won in Germany. 

Turning to Austria-Hungary, we find that during 
the same three year? she produced an annual average 
of 2-6 x million tons of steel, and secured possession of 
100,200 tons of manganese-ore, of which 69,400 tons 
were imported and 30,600 mined within the empire 
(including Bosnia-Herzegovina). 

Assuming, therefore, that the two Teutonic empires 
require approximately as much manganese-ore when at 
war as in times of peace, it is evident that they have 
to provide 532,500 + 69,400=601,900 tons of ore to re¬ 
place their imports in time of peace. There are four 
possible sources to be considered :— 

(1) A development of internal resources. 

(2) Imports from their ally Turkey, which posseses 
manganese-ore deposits. 

(3) Imports from neutral countries. 

(4) Accumulated stocks. 

(1) A consideration of the German deposits of man¬ 
ganese-ore as at present described shows that they are 
all of small importance. The manganese-ore usually 
occurs either in irregular lenticular or nodular deposits, 
or in thin veins, in no case in sufficient quantity to 
permit of work on a really large scale, whilst a large 
proportion of the so-called manganese-ore is of very 
low grade, and more aptly termed manganiferous 
iron-ore. It does not seem probable that Germany 
could increase her annual average production of 
90,000 tons by more than a few tens of thousands of 
tons. 

The deposits in Austria-Hungary (especially in 
Bosnia) contain some high-grade managanese-ore, but 
the published accounts of these deposits do not indicate 
that an annual production of a little more than 30,000 
tons could be increased to several times that amount. 

Perhaps by intense activity the Teutonic empires 
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might increase their output of manganese-ores and 
manganiferous iron-ores by 100,000 tons annually, but 
this seems exceedingly unlikely, both from the char¬ 
acter of the deposits and from the fact that in times 
of peace the existence of a large market for manganese- 
ore must have created every incentive towards intensive 
working of the domestic manganese-ore deposits. 

(2) Turkey is known to have manganese-ores at 
several localities, but information is very scanty. Of 
recent years no production has been reported, but a 
few years ago Turkey produced from 14,000 to 49,000 
tons of ore annually. Of the producing localities the 
only one mentioned in Turkey-in-Europe was the 
Cassandra district, which is now part of Greece. In 
Asia Minor manganese-ores have been worked in the 
provinces of Trebizond and Aidin. In view of Russian 
naval activity in the Black Sea and the absence of 
railways, the Trebizond ores must be cut off from 
Constantinople. Aidin is, however, connected to Con¬ 
stantinople by rail vid Smyrna, and ore from this 
region could consequently be forwarded, as long as 
through traffic is permitted at Smyrna by the Allies. 
But as the Aidin ores are reported to occur in pockets 
in limestone, no considerable development in this area 
seems possible. Ores have also been reported as 
occurring at one or two localities in the country to the 
south of the Sea of Marmora, and might supply a 
certain quantity of ore for shipment to Constantinople. 
Considering, however, the undeveloped state of Asia 
Minor and the bad communications, it seems improbabl" 
that Turkey will be able to aid her allies to any marked 
extent 

(3) The third possible source of manganese-ore is 
imports from neutral countries. Now by far the 
larger proportions of the world’s output of manganese- 
ore comes from three countries, namely, India, Russia, 
and Brazil, which during the five years iqo8 to 1912 
(I have not yet been able to obtain complete figures 
for 1913) contributed respectively 43-8 per cent., 37-2 
per cent., and 12-5 per cent., totalling 93-3 per cent, 
of the world’s total production. 1 

The export of Indian ore is prohibited to all destina¬ 
tions except the United Kingdom and France; the 
export of the Russian manganese-ore to enemy coun¬ 
tries is doubtless prohibited, whilst the hard facts of 
the geographical situation prevent its export to all 
neutral countries except Rumania and Bugaria, 2 and 
we can trust our Allies to see that no managanese-ore 
finds its way to Germany and Austria through this 
route. There are two reasons why Germany and 
Austria cannot fall back on Brazil for their supplies 
■of manganese-ore, namely, the British Navy and the 
fact that Brazilian ore must be more than ever in 
demand in the United States of America, always its 
chief customer, now that America is cut off from the 
Indian and Russian supplies, for the United States, as 
pointed out in the footnote, has no domestic man¬ 
ganese-ore supplies of her own worth mention. 

1 Prof. Carpenter overlooks the Brazilian production, amounting roughly 
to 200,000 tons annually, and names the United States of America as one of 
the three chief producers of manganese-ore in 1913, whereas the 1913 pro¬ 
duction of the United States of America was the insignificant amount of 
4048 tons out of the world’s total production of over two million tons. 
This error is doubtless due to a misleading habit on the part of certain 
American compilers of statistics of including manganiferous iron-ores 
under the term manganese-ore. This manganiferous iron-ore production 
ranges from five to nine hundred thousand tons annually, but the percentage 
•of manganese present in this iron-ore is only from 2 to 20, and such ore 
cannot be regarded as a manganese-ore, is doubtless never sold as such, and 
must be excluded from the world’s totals of manganese.ore production. 
Another slight error has also crept into Prof. Carpenter’s article : he states, 
referring to the production of Russia, India, and the United States of 
America, that “the raw material is pyrolusite, a ‘straight* manganese-ore 
corresponding when pure to MnOg-” This is true only of the Russian ore ; 
the American ore referred to is a manganiferous hematite, whilst the Indian 
ore is of mixed mineralogjcal composition. Although some of the Indian 
manganese-ore is pyrolusitic, by far the larger proportion is a mixture of 
braunite and psilomelane, whilst in some localities hollandite is an important 
ore. 

2 [Since this letter was written, Bulgaria has ceased to be a neutral 
country.—E d.] 
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The 6-5 per cent, of manganese-ore not produced 
by the three countries mentioned is obtained from 
Austria-Hungary, Spain, Japan, Greece, France, the 
United Kingdom, Sweden, and Italy. Of the three 
neutral countries amongst those enumerated, Sweden 
is the only one conveniently situated for Germany. 
The Swedish annual production is a little more than 
5000 tons, and,-judging from observations made during 
a visit to the Swedish manganese mines, I should say 
that the Swedish production was capable of but very 
small expansion. Manganese-ore deposits are also 
known to occur in Bulgaria, but they are of low grade 
and small extent, so that they could not prove of much 
value. It seems evident then that Germany and 
Austria cannot find salvation in neutral countries. 

(4) As the three possible sources already considered 
do not appear to hold out hope that Germany and 
Austria could obtain their peace requirements of man¬ 
ganese-ore in time of war, it is possible that the 
enemy countries made provision for this disability by 
accumulating large stocks of manganese-ore in times 
of peace. Whether this has been done or not can be 
deduced only indirectly. From the table on p. 170 we 
see that during the years 1906 to 1913, taking the 
world as a whole, 3-15 tons of manganese-ore wers 
produced for every 100 tons of steel made, whilst 
curiously enough the figures for Germany alone for 
the same period show that that country received 
exactly the same proportion of manganese-ore per 
100 tons of steel, namely, 3-15 tons. 

Assuming that German metallurgy requires for its 
various purposes as high a percentage of manganese 
as the rest of the world, it seems reasonable to deduce 
from the foregoing figures that Germany actually con¬ 
sumed most of the manganese-ore received during the 
eight years in question, and that therefore by the end 
of 1913 she could not have accumulated any consider¬ 
able stocks of manganese-ore. I must note that in 
making the above calculations I have excluded figures 
for manganiferous iron-ores from both the German 
and world’s figures 3 as confusing the issue. During 
the eight years in question, however, the German total 
production of so-called manganese-ore (mostly man¬ 
ganiferous iron-ore) was 622,300 tons. But there is 
no reason for regarding this figure as a measure of 
accumulated stocks. It is instead rather a measure 
of the fact that Germany really requires a higher 
amount of manganese-ore per 100 tons of steel pro¬ 
duced than most countries, owing to the necessity of 
adding manganese-ore or manganiferous iron-ore to 
the blast-furnace burden in smelting the sulphurous 
phosphoric minette iron-ores of Lorraine. During the 
same eight years, 1906-13, Austria-Hungary obtained 
4-20 tons of manganese-ore for 100 tons of steel made. 
I have no information available to show whether or 
not there are any peculiarities in Austrian metallurgy 
requiring the use of a larger amount of manganese- 
ore than usual. If there are not, then these figures 
suggest an accumulation of stocks to the extent of 
about 175,000 tons by Austria by the end of 1913. 
The conclusions arrived at are admittedly open to con¬ 
siderable doubts, but it seems probable that by the end 
of 1913 the Teutonic Powers had not accumulated more 
than 200,000 tons of manganese-ore, and possibly con¬ 
siderably less. 

At present I have been unable to obtain statistics 
relative to German imports of manganese-ore in 1914, 
except that there was nothing abnormal in the amount 
sent from India up to the outbreak of war. Had 


3 Manganiferous iron-ores are produced by the following countries :— 

Average for 
1908-12 

United States of America . 686,302 metric tons 

Germany ... . ... ... 81,040 ,, 

Greece ... ... ... ... ... 41,842 , 

Italy . 15.165 „ 
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Germany purchased abnormally from Russia during 
the first seven months of 1914 the fact would probably 
have been reflected in an increase in the price of man¬ 
ganese-ore during the year. As a matter of fact, the 
price per unit of manganese-ore fell steadily from a 
maximum of 12 to 12J pence in January, 1913, to 9I 
to 9J pence in July, 1914. 

From what precedes it seems justifiable to conclude 
(a) that on the outbreak of war the Teutonic Powers 
had no great accumulated stocks of manganese-ore, 
perhaps a maximum of 200,000 tons; ( b) that, assum¬ 
ing war conditions necessitate a maintenance of the 
iron and steel industries of those two countries at a 
peace standard, about 600,000 tons of ore a year must 
be obtained from fresh sources to replace imports in 
time of peace; (c) allowing that the Teutonic Powers 
might succeed in increasing their interna! production 
by 100,000 tons and obtain 50,000 tons of manganese- 
ore from Turkey, if the Allied fleets could prevent all 
manganese-ore from outside from reaching Germany 
and Austria these countries would be faced with a 
shortage of 250,000 tons of manganese-ore in the first 
year of war, and with a shortage of 450,000 tons per 
year afterwards, increased to 500,000 tons per annum 
once the Dardanelles are forced. 

The Germans will doubtless find means of dispensing 
with the use of manganese-ore as much as possible, 
and they may devise methods of utilising the man¬ 
ganese silicate, rhodonite, of which they appear to 
possess a considerable quantity; but it seems inevitable 
that the shortage of manganese-ore, once it is felt, will 
hamper seriously the German iron and steel industries. 

It appears therefore to be of the utmost importance 
that every effort should be made by the Allied fleets to 
prevent smuggling of manganese-ore (or ferro-man- 
ganese and spiegeleisen) into Germany and Austria, 
either direct or through neutral ports. It is to be 
noted that of the small countries adjoining the enemy 
countries the only one manufacturing iron and steel is 
Sweden, which does not show either manganese-ore, 
ferro-manganese, or spiegeleisen, amongst her imports 
in normal years. L. Leigh Fermor. 

Calcutta, September 2. 


Jupiter’s Two Principal Markings. 


At intervals during the work of a comparison of 
stellar magnitudes, the 26-in. reflector has been turned 
on Jupiter, in order to determine the present rotation 
period of the various surface currents, and it is hoped 
that results of some value will be obtained by the end 
of the present apparition. The following longitudes, 
based on transit estimates, of the two most important 
objects on Jupiter, viz., the S. Tropical Disturbance 
and the Red Spot Hollow, have been determined :— 


S. Tropical Disturbance 


Date 1915 

P. end 

f. end 

Sept. 11 . 

. 28-3° ... 

— 

13 • 

. 25*9°... 

— 

20 . 

• 23-5° - 

*— 

21 . 

. — 

1177 

26 . 

— 

112-8 

28 . 

. — ... 

111-6 

30 • 

. 20-4° ... 

1 io‘4 

Oct. 1 . 

. — ... 

109-7' 


Red Spot Hollow 


Date 1915 

P. shoulder 

f. shoulder 

Sept. 10 

— 

. 260 2° 

12 

.. 224-6° . 

— 

17 

224-3° • 

. 261-2° 

19 

.. 224-1° . 

. 262-8° 

27 

— 

. 260-2° 

29 

.. — 

.. 260*2° 


The S. Tropical Disturbance is more than 90° in 
length at the S. equatorial belt, and in point of size 
forms a wonderful object when centrally on the meri¬ 
dian. Its length is such as to extend nearly from 
limb to limb. It first appeared as a comparatively 
small object in the spring of 1901, and although in 
the meantime it has fluctuated in size considerably, 
it exhibits no signs of decadence. 

When the air is steady, the Red Spot can be seen 
without difficulty in the 26-in. reflector. It is, how-- 
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ever, well to state that it is now no more distinct than 
it has been for many years. Displaced towards the 
f. side of the Hollow, its following end coincides 
almost with the longitude of the f. shoulder of the 
Hollow, while its northern contour is nearly in line 
with the S. edge of the S. equatorial belt. It will be 
seen from the above longitudes that the length of the 
Hollow is roughly 38°, a similar dimension having 
obtained during the last fifteen years. 

October 2. Scriven Bolton. 


The Orionid Meteoric Shower. 

The ensuing return of these meteors will deserve, 
and probably will repay, observation. The moon will 
be full on October 23, and will somewhat interfere 
with the display, but it is rather a long-continued one, 
and may be favourably witnessed in the mornings 
from about October 17-21 before sunrise. 

From a great many observations made at Bristol, 
and which I have recently discussed, I believe that 
the shower extends from the first week in October to 
the first week in November. I have determined two 
radiants, as follows, from my collected materials from 
1873 to the present time :— 

October 3-12—9iJ 0 +143° ; 10 meteors. 

October 25-November 7—92-!°+14 0 ; 18 meteors. 

For the intervening period between October 12 and 25 
I have a number of radiants of this well-known and 
annually recurring shower. The two radiants given 
above are adequately supported by a sufficiency. of 
streaking meteors, and 1 believe represent genuine 
positions, but it cannot absolutely be proved that they 
are based on the flight of true Orionids. Remember¬ 
ing, however, that the radiation is from a fixed point 
at about 92°+15 0 for certainly a fortnight near the 
maximum, 1 believe I am justified in ascribing a 
month’s activity to the shower. It would be serving 
a useful purpose if observers watched the display very 
carefully this year, and ascertained the place of the 
radiant point accurately between, say, October 15 and 
25. The fact of this stationary radiant would then be 
no longer open to criticism. W. F. Denning. 

44 Egerton Road, Bristol, October 8. 


Visibility of Distant Objects in Warfare. 

I was much interested in the article on “Visibility 
of Distant Objects in Warfare ” in Nature of Septem¬ 
ber 30. The question is of vital importance to many 
who, like myself, spend much of our time in artillery 
observing stations, 

I believe a good deal of misconception exists as to 
the reasons why the Germans use various-coloured 
sandbags. It may be that their use is intended to 
make for invisibility, but I am inclined to think that 
it is primarily due to their lack of materials for making 
sandbags. They lack jute, and are consequently forced 
to make use of the stocks of various-coloured_ dress 
materials, in some cases indeed using the uniforms 
they have taken from the bodies of any men who may 
have been killed near their trenches. It is interesting 
to note that the colour most commonly employed in 
making their latest sandbags is a pinky-red. 

In dealing with the question of visibility, it seems 
to me that the whole tendency in designing uniforms 
and in making fortifications is to ignore the important 
consideration of shadow, which Thayer has shown to 
have such an important bearing on the coloration of 
animals. 

I have hopes that your article may induce some man 
of science to take the matter up, and perhaps submit 
his conclusions confidentially to Lord Fisher’s Com¬ 
mission. Artillery Observing Officer. 

October 6. 
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